Seasonal variations of anti-/apoptotic and antioxidant proteins in the heart and gastrocnemius muscle of the water frog Pelophylax ridibundus.
In the present work we investigated the seasonal variations of apoptotic and antioxidant proteins in the heart and gastrocnemius muscle of the amphibian Pelophylax ridibundus. Particularly processes studied included the evaluation of hypoxia through the levels of transcriptional factor Hif-1α, of apoptosis through the determination of Bcl-2 and Bax, ubiquitin conjugates levels and the antioxidant defense through the determination of the activity of enzymes such as superoxide dismutase, catalase and glutathione peroxidase. Due to a general metabolic depression during overwintering, levels of the above mentioned proteins and enzymes are generally retained at low levels of expression and activity in the examined tissues of P. ridibundus. On the other hand recovery from overwintering induces oxidative stress, followed by increased levels of the specific proteins and enzymes. A milder up-regulation of antioxidant enzymes during overwintering probably prepares P. ridibundus for oxidative stress during arousal. The seasonal activation of these mechanisms seems to protect this species from these unfavourable conditions.